Functional evidence of inhibitory reno-renal reflexes in spontaneously hypertensive rats.
The experiments were performed to study the role of the renal nerves and the reno-renal reflexes in the control of water and sodium excretion in spontaneously hypertensive rats (SHR) compared to their normotensive controls, Wistar Kyoto (WKY) rats. Unilateral renal denervation in anaesthetized animals produced a slight, progressive decrease in arterial pressure in both WKY and SHR rats. The glomerular filtration rate temporarily increased in the kidney that underwent the denervation in the SHR group only. After unilateral renal denervation a sharp increase in water and sodium excretion from the ipsilateral kidney was observed in both WKY and SHR. One hour after the denervation, the percent changes in water and sodium excretion were smaller in WKY (+32 +/- 19% and +24 +/- 17%) than in SHR rats (+84 +/- 15% and +93 +/- 20%). In the kidney contralateral to the denervation a reduction in water and sodium excretion was observed and this reduction was prompter in SHR than in WKY rats. One hour after the denervation, the percent changes in water and sodium excretion were similar in WKY (-21 +/- 8% and -18 +/- 7%) and SHR (-19 +/- 6% and -19 +/- 7%). In control groups, sham denervation did not cause significant changes in glomerular filtration rate, and urinary water and sodium excretion. Arterial pressure slightly and progressively decreased in both control groups. Electrical stimulation of the efferent renal nerves performed in WKY and SHR produced similar decreases in renal blood flow, glomerular filtration rate, and water and sodium excretion in the two groups for the same frequencies of stimulation. As this finding indicates that renal targets in hypertensive rats are normally responsive to the neural drive, our data demonstrate that renal responses to unilateral renal denervation in hypertensive rats are equal to the responses observed in normotensive rats. Our results indicate that tonically active inhibitory renorenal reflexes normally operate in spontaneously hypertensive rats.